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Description 

The invention relates to the use of a plastic dispersion as coating for Inorganic and organic particles, 

such as pigment particles and colourant particles. 
5 The use of plastic dispersions as coatings for inorganic and organic particleis, such as pigment particles 

and colourant particles, is described on page 165 of the Pigment Handbook (Volume III, by Temple C. 

Patton. 1973). Such pigment particles or colourant particles coated with plastic dispersions can be mixed 

into various plastics. After mixing with plastics, such coated pigment particles often cause problems owing 

to the formation of agglomerates. In general the coated pigment particles are suited only for mixing with 
10 highly specific plastics. This factor explains why plastic dispersions are sought resulting in a good 

homogeneous distribution of pigments and colourants in a plurality of plastics without agglomerates being 

formed. 

The Invention is characterized in that the plastic dispersion is a dispersion of a polymer based on 

a. a vinyl monomer, 

IS . b. (C1-C12) alkyi (meth)acrylate, (C1-C12) dialkylltaconate. (C1-C12) dialkylfumarate and/or (C1-C12) 
dialkylmaleate, 

c. a phosphorus-containing compound according to one of the formulas (R0)2P0(0H) and/or (RO)PO- 
(0H)2, wherein R represents an alcohol residue derived from an unsaturated polymerizable alcohol with 
2-12 carbon atoms or wherein R represents a group A-B. where A represents a residual acid derived 

20 . from an unsaturated polymerizable carboxylic acid with 3-25 carbon atoms from the group consisting of 
acrylic acid, methacrylic acid, crotonic acid, monoesterified fumaric acid, monoesterified maleic acid and 
monoesterified itaconic acid and where B represents a bivalent residue derived from a diol and/or a 
phosphorus-containing compound accdrding to the formula (RO)(TO)PO(OH), wherein R represents an 
alcohol residue derived from an unsaturated polymerizable alcohol with 2-12 cai'bon atoms or wherein R 

25 represents a group A-B where A represents a residual acid derived from an unsaturated polymerizable 
carboxylic acid with 3-25 carbon atoms and B represents a bivalent residue derived from a diol, and 
wherein TO represents a residue derived from a branched or non-branched aliphatic alcohol with 6-22 
carbon atoms or from a poly oxy alkylated alkylphenol with 7-30 carbon atoms or from an addition product 
of ethylene oxide to an alcohol with 6-22 carbon atoms or from an addition product of an alkylene oxide 

30 containing at least 3 carbon atoms to an alcohol with 1-15 carbon atoms and 

d. 0-0.3% (wt) organic unsaturated mono and/or dicarboxylic acid. 

The result is that pigment particles and colourant particles coated with a plastic dispersion are obtained 
that can be mixed with a plurality of plastics without agglomerates being formed, 
the plastic dispersion is preferably a dispersion of a polymer based on 
35 a. 50-99% (wt) vinyl monomer, 

b. 0-50% (wt) (Ci-Ci2) alkyI (meth)acrylate, (C1-C12) dialkylltaconate, (Ci-Ci2) dialkylfumarate and/or 
(Ci -Ci 2) dialkylmaleate. 

c. 0,1-5% (wt) of a phosphorus-containing compound according to any one of the formulas (R0)2Pd(0H) 
and/or (R0)P0(0H)2, wherein R represents an alcohol residue derived from an unsaturated poly-. 

40 merizable alcohol with 2-1 2 carbon atoms or where R represents a group A-B, where A represents a 
residual acid derived from an unsaturated polymerizable carboxylic acid with 3-25 carbon atoms from the 
group formed by acrylic acid, methacrylic acid, crotonic acid, monoesterified fumaric acid, mon- 
oesterified maleic acid and monoesterified itaconic acid and where B represents a bivalent residue 
derived from a diol and/or a phosphorus-containing compound according to the formula (RO)(TO)PO- 

45. (OH), where R represents an alcohol residue derived from an unsaturated polymerizable alcohol with 2- 
12 carbon atoms or wherein R represents an AB group where A iis a residual acid derived from an 
unsaturated polymerizable carboxylic acid with 3-25 carbon atoms and B represents a bivalent residue 
derived from a diol. and wherein TO represents a residue derived from a branched or non-branched 
aliphatic alcohol with 6-22 carbon atoms or from a polyoxyalkylated alkylphenol with 7-30 carbon atoms 

50 or from an addition product of ethylene oxide to an alcohol with 6-22 carbon atoms or from an addition 
product of an alkylene oxide containing at least 3 carbon atoms to an alcohol with 1-15 carbon atoms 
and 

d. 0-0.3% (wt) organic unsaturated mono and/or dicarboxylic acid. 

The vinyl monomer can, for instance, be a . vinylaromatic monomer, vinylacetate, vinylversatate, 
55 vinyllaurate or vinylcaprate. Preference is given to the use of a vinylaromatic monomer, for instance, 
styrene. Other suitable vinylaromatic monomers Include vinyltoluene and rxiethvlstyrene. 
The preferred component (b) is (C1-C12) alkyI (meth)acrylate. 
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(C1-C12) alkyi (fTieth)acrylate is preferably methyl (meth)acrylate. Other suitable (Ct-Ci2) alkyi (meth)- 
acrylates include for example ethyl (meth)acrylate, butyl (meth)acrylate and 2-ethyl-hexyl (meth)acrylate. 

Phosphorus-containing compounds according to any one of the formulas (R0)2P0(0H) and/or (RO)PO- 
(0H)2 are preferably used as component (c). 

5 According to a preferred embodiment of the invention, the percentage by weight of organic unsaturated 
mono or dicarboxyiic acid is substantially 0% (wt). If organic unsaturated mono or dicartx^xylic acid is 
present. It is preferably (meth)acrylic acid. 

In formulas (R0)2P0(PH) and (R0)P0(0H)2 the RO group may be derived from an unsaturated 
polymerizable alcohol with 2-12 carbon atoms such as, for instance, ally I alcohol, crotyl alcohol, undecylene 

70 alcohol or cinnamyl alcohol. The RO group may further represent an A-B-0 group wherein A is a residual 
acid derived from an unsaturated polymerizable carboxylic acid with 3-25 carbon atoms and wherein B is a 
residue derived from a bivalent alcohol. Suitable carboxylic acids include acrylic acid, methacrylic acid and 
crotonic acid. Also monoesters of a dicarboxyiic acid such as. for instance, fumaric acid, maleic acid or 
itaconic acid and an alcohol with 1-20 carbon atoms such as, for instance, methanol, ethanol, propanol, 

IS butanol. heptanol, 2-ethylhexanol. decanol, tridecanol. cyctohexanol or benzyl alcohol are suitable. Exam- 
ples of bivalent alcohols are the branched or non-branched aliphatic or cycloaliphatic diols with 2-20 carbon 
atoms such as, for instance, ethylene glycol, propylene glycol, 1,4-butanediol, 1 ,2-butanediol, 1,2-hex- 
anediol. 1 ,2-decanediol, 1 ,2-dodecanediol and 1,4-bis(hydroxymethyl)cyclo-hexarie. Other suitable bivalent 
alcohols are the polyoxyalkylene glycols with (2-100) units derived from ethylene glycol, propylene glycol, 

20 1,2 butanediol or 1,4 butanediol such as, for instancp, diethylene glycol, triethylene glycol, tetraethylene 
glycol, dipropylene glycol, tripropylene glycol, dibutylene glycol, tributylene glycol and higher polyoxyal- 
kylene glycols. 

Other suitable diols are diols containing an aromatic ring such as. for instance. 1 ,4-bis(hydroxymethy I)- 
benzene and hydroxy-terminal poly lactones with molecular weights of between 200 and 1000 such as, for, 
25 instance, polycaprolactone. 

The phosphorus-containing compounds are preferably compounds according to formulas (ABOfePO- 
(OH) and/or (ABO)PO(OH>2, where A is derived from acrylic acid, nriethacrylic acid or crotonic acid and B is 
derived fronrt a branched or non-branched bivalent aliphatic alcohol with (2-6) carbon atoms. Examples are 
the mono-di-phosphate esters of hydroxyethyl (meth)acrylate, hydroxyethyl crotonate, 4-hydroxybutyl 
30 (meth)acrylate and 4-hydroxybutyl crotonate. 

Preference is given to the use of reaction products of hydroxyethyl (meth)acrylate with P2O5 or to 
reaction products of hydroxyethyl (meth)acrylate and (1-10) ethylene oxide units or (1-6) propylene oxide 
units with P2 O5 . 

In formula (RO)(TO)PO(OH) the TO residue may be derived from an aliphatic monoalcohol with 6-22 
35 carbon atoms such as. for instance, hexanol, n-octanol, capryr alcohol, lauryl alcohol, cetyl alcohol, 
isotridecyl alcohol or octadecyl alcohol. The TO residue may also be derived from a polyoxyalkylated 
alkylphenol with 7-30 carbon atoms, or from a polyoxyalkylated higher alcohol with 6-22 carbon atoms. 
Examples of these are the condensation products with 1-40 moles ethylene oxide with 1 mole nbnylphenol, 
dibutyiphenol, dodecylphenol or dioctylphenol, or lauryl alcohol, n-octanol and tridecyl alcohol. The TO-: 
40 residue may further be derived also, from a block copolymer of ethylene oxide with propylene oxide 
etherified at one end with a hydrocarbon residue with 1-15 carbon atoms or from such a monoetherified 
polypropylene glycol or other polyoxyalkylene glycol in which the oxyalkylene units contain at least 3 
carbon atoms, for instance monomethoxyheptapropylene glycol. 

TO is preferably derived from a higher alcohol or from a polyethylene oxide adduct of an alcohol or 
45 alkylphenol. 

The RO group may be derived from a polymerizable unsaturated alcohol, such as for example allyl 
alcohol, crotonyl alcohol, cinnamyl alcohol, undecylene alcohol and vinyl alcohol. The RO group is 
preferably derived from a hydroxyalkyi ester or polyoxyalkylene ester of a polymerizable unsaturated 
carboxylic acid with 3-25 carbon atoms, such as acrylic acid, methacrylic acid or crotonic acid, or a 

so monoester of maleic acid, fumaric acid or itaconic acid with an aliphatic alcohol containing 1-20 carbon 
atoms, such as methanol, ethanol, butanol and hexanol. 

Herein B Is a bivalent residue derived from a diol. The diol may be a branched or non-branched 
aliphatic or cycloaliphatic diol with 2-20 carbon atoms or a polyoxyalkylenediol with 2-100, preferably 2-10. 
units derived from ethylene glycol, propylene glycol, 1 .2-butylene glycol and 1 ,4-butylene glycol. 

55 The diol may also contain aromatic groups or be a hydroxyl-terminal poly lactone with a molecular 
weight of between 200 and 1000. *ihe diol may, for instance, be ethylene glycol, propanediol 1,2, 
propanediol 1,3. butanediol 1.4, butanediol 1,2. decanediol 1,2. dodecanediol 1.2, hexanedioj 1,5, 1,4-bis- 
(hydroxylmethyij-cyclphexane. 1 ,4-bis(hydroxymethyl)benzene, hexanediol 1.2, diethylene glycol, triethylene 



3 



EP 0 502 576 B1 



glycol, dipropylene glycol, tetrapropylene glycol, dibutylene glycol, a higher polyoxyalkylerie glycol and 
polycaprolactonediol. Preference is given to the use of emulslfiers with the formula (RO)(TO)PO(OH). 
wherein RO is derived from a hydroxyalkyi ester of acrylic acid, methacrylic acid or crotonic acid, in which 
the branched or non-branched alkyi group has 2-6 carbon atoms, in the form of a reaction product as 
5 • described above. 

The phosphorus-containing compounds used as component c) can be obtained according to the 
processes described in US-A-41 10285 and US-A-4101490. 

The plastic dispersions may be aqueous as well as non-aqueous dispersions. Preference is given to the 
use of aqueous dispersions. 
10 The plastic dispersions can be obtained by means of emulsion polymerizations known In the art 

The molecular weights of the polymers In the dispersions can be analyzed by means of gas phase 
chromatography (GPC) In which analyses the polymers are dissolved in tetrahydrofuran and filtered off over 
an 0.45 micrometer filter. 

Three linear columns are used with polystyrene as standard. The dispersions normally show a virtually 

75 gaseous molecular weight distribution, the distribution being asymmetric with a range between 25,000 and 
150,000 g/mole for the top of the greatest peak (calibrated with respect to narrow polystyrene standards). If 
the molecular weight is too high, the miscibility of the dispersion-coated pigment In plastics may be 
Insufficient. In order to obtain the desired molecular weights, chain regulators such as. for Instance, dodecyl 
mercaptan. cartx)n tetrachloride, n-butyl mercaptan and 2-mercaptoethanol may be necessary. 

20 The plastic dispersion is mixed with a pigment paste in a ball mill or in a high-speed mixer. In such an 
aqueous paste the pigment is contained in a finely distributed state with the desired particle size, which is 
preferably smaller than 5 um. The mixture consisting of dispersion and pigment paste can be dried by 
spray drying to form a pigment powder. The mixture consisting of dispersion and pigment paste can also 
, be heated, causing coagulation. If necessary, the resulting product will be filtered, washed, dried and/or 

25 ground. In this manner a particle coated with a plastic dispersion can be obtained. 

The amount of pigment by weight (calculated on the amount of dispersion by weight) may vary within 
wide limits. The amount of pigment usually varies between 10 and 90% (wt) calculated on the total amount 
of coated pigment by weight. If inorganic pigments are used, these amounts are typically 50-75% (wt) 
pigment and 25-50% (wt) dispersion. If organic pigments are used, these amounts are normally 25-35% 

30 (wt) pigment and 65-75% (wt) dispersion. 

If so desired, additives such as, for instance, metallic soaps, low-molecular polymers, waxes and/or 
liquid esters of dicarboxyllc acids may be used also in order to obtain substantially dust-free, easy-to-use 
and easy-to-meter products (masterbatches). Examples of suitable metallic soaps are magnesium-, calcium- 
and zinc stearate. Examples of suitable liquid esters of dicarboxyllc acids are the esters of aromatic 

35 dicarboxyllc acids such as dioctylphthalate. Other suitable additives are, for instance, stearylamide, 
ethylenedistearyl-amide, silica, hydrogenated castor oil and/or esters of pentaery:thriotol such as a mon- 
oester or tetraester of pentaerythritol, for instance an ester of a fatty acid with 12 to 18 carbon atoms. The 
above additives are described, for instance, in EP-A-290092 and EP-A-379751. 

The amount of coated pigment particles or colourant particles ranges between about 0.1 and 20% by 

40 weight calculated on the plastic. Suitable plastics are, for instance, polystyrene, ABS, PVC, polyesters, 
polyethylene, polypropylene, polycarbonate and polyethylene terephthalate. 

The Invention also comprises the mixtures based on these plastics and the coated organic and 
inorganic particles. 

The pigments and colourants coated according to the inventiori can be used in the production of 
45 powder coatings, rubbers, pharmaceutical products, paints, products in the food Industry, printing Inks, films 
and laminates. 

The pigment particles and colourant particles may be of an organic as well as an inorganic nature. The 
particle size is mostly between 0,01 um and 100 um. Examples of suitable inorganic pigments include 
Ti02, ZnO, Sb203. ZrO, BaSOi/ZnS. Ti02/CaS04. TiOa/BaSO*, PbaOi, CdS(Se). Sb2S3, HgS. PbCrO*, Pb- 
50 (0H)2. BaCrO*. SrCrO*, Pber04. PbO, CrzOa, (C03(P04)2. Fe4((Fe(CN)6)3. CaO.CuO.4 SiCfe. CuO.AbCb. 
'metallic' pigment and carbon black. 

Suitable organic pigments include azo compounds and ultramarine blue. 

Suitable pigments and colourants are described/for instance, In EP-A-104498.- 

The invention is elucidated by means of the following non-restrictive examples. 

55 



4 



EP 0 502 576 B1 



Example I 

Preparation of a plastic dispersion 

A flask (of 2 litres) provided with a cooler, thermocoupier and stirrer was filled with 62 parts by weight 
demineralized water and 0.04 parts by weight sodium dodecylbenzenesulphonate. 
This mixture was brought to 80 * C. 

Subsequently were added 0.35 part by weight ammohiumpersulphate as initiator and as a pre-emulslon 
99 parts by weight styrene. 0.15 part by weight dodecyl mercaptan, 3.5 parts by weight sodium 
dodecylbenzenesulphonate, 1 part by weight mono-di-phosphate ester of hydroxyethyl (meth)acrylate and 
30 parts by weight demineralized water. 

After metering the pre-emulsion for three hours the temperature was raised to 85 • C, while simulta- 
neously metering for one hour a solution of 0.15 grams ammonium persulphate in 3.1 grams demineralized 
water. After 2 hours at 85 * C the flask was cooled, filtered and drained. 

Example II 

The process according to Example I was repeated, with 15 parts by weight methyl methacrylate and 84 
parts by weight styrene being incorporated instead of 99 parts by weight styrene. 

Example III 

The process according to Example I was repeated, with 2§ parts by weight butyl acrylate and 74 parts 
by weight styrene being incorporated instead of 99 parts by weight styrene. 

Comparative Experiment A 

The process according to Example I Was repeated, with 2 parts by weight acrylic acid and 97 parts by 
weight styrene being Incorporated instead of 99 parts by weight styrene. 

Comparative Experiment B 

The process according to Example I was repeated, with 3 parts by weight methacrylic acid and 96 parts 
by weight styrene being incorporated instead of 99 parts by weight styrene. 

Table I 
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Example IV 

Preparation of a pigment paste 

3.85 parts by weight propylene glycol, 1.40 parts by weight water, 0.85 part by weight dispersant 
(Orotan 731 SD^ 25% solution, Rohm and Haas). 0.10 part by weight dispersant (Surfynol 104E'^. Air 
Products), 0.10 part by weight antifoamer (Agitan 703^, Munzing Chemte) and 19.70 parts by weight 
titanium dioxide (Kronos 2190". Kronos Titan) were mixed and, using a ball mill or pearl mill, ground to a 
Hegman fineness lower than 5 (ASTM-D-1 21 0-79); 

Example V 

Preparation of a pigment paste 

125 parts by weight water, 20 parts by weight ethylene glycol, 45 parts by weight dispersant (SER AD 
FA'' 620, Servo) and 235 parts by weight pigment (Helio Blue 6900'') were brought to the required particle 
size by means of a ball mill. 200 parts by weight styrene-acrylate dispersion (50% water), 5 parts by weight 
calciumstearate dispersion (50% water) and 25 parts by weight 2% by weight aqueous hydroxyethyl 
cellulose solution were added to the above mixture and well stirred. This pigment paste was subjected to 
spray drying and contained 65% by weight pigment (Helio Blue) (dry on. dry). 

Example VI 

50 parts by weight of 50% aqueous solutions of the plastic dispersions according to Examples l-III and 
Comparative Experiments A-B .were mixed in a high-speed mixer with 83 parts by weight pigment paste 
according to Example IV. The result was that TIO2 was coated with the dispersion. 

Example VII 

10 parts by weight of the T1O2 coated according to Example VI were mixed in an extruder with 20 parts 
by weight polycarbonate. 

After a visual determination it was found that TiOa coated with dispersions according to any one of 
example^ l-lll showed a good homogeneous distribution in the polycarbonate. On the other hand, the 
experiments based on Ti02 coated with dispersions according to any one of Comparative Experiments A-6 
showed many agglomerates. 

Example VIII 

50 parts by weight of 50% aqueous solutions of plastic dispersions according to Examples 1*111 and 
Comparative Experiments A-B were mixed in a high-speed mixer with 106 parts by weight of this pigment 
paste according to Example V. 1 .25 parts by weight calcium stearate 50% and 6.25 parts by weight 2% 
hydroxyethyl cellulose solution. The result was that the pigment was' coated with the dispersions. Subse- 
quently, this mixture was dried by spray drying to form a dust-free powder. 

Example IX 

10 parts by* weight of the pigment coated according to Example VIII were mixed in an extruder at 
150*C with 200 parts by weight polystyrene. 

After a visual determination, it was found that 'hello blue* coated with dispersions according to any one 
of Examples l-lll showed a good homogeneous distribution In the polystyrene. 

On the other hand, the experiments with 'hello blue' coated with dispersions according to any one of 
Comparative Experiments A-B showed many agglomerates. 

Claims 

1. . Use of a plastic dispersion as coating for inorganic and organic particles, such as pigment particles and 
colourant particles, characterized in that the plastic dispersion is a dispersion of a polymer based on 
a. a vinyl monomer. 
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b. (C1-C12) alkyi (meth)acrylate. (C1-C12) dialkylitaconate, (C1-C12) dialkylfumarate and/or (Ci-Ci2) 
dialkylmaleate. 

c. a phosphorus-containing compound according to one of the formulas (R0)2P0(0H) and/or (RO)- 
P0(0H)2, wherein R represents an alcohol residue derived from an unsaturated polymerizable 

5 alcohol with 2-12 carbon atoms or wherein R represents a group A-B. where A represents a residual 

acid derived from an unsaturated polymerizable carboxylic acid with 3-25 carbon atoms from the 
group consisting of acrylic acid, methacrylic acid, crotonic acid, monoesterified fumaric acid, 
monoesterifted mateic acid and monoesterified itaconic acid and where B represents a bivalent 
residue derived from a diol and/or a phosphorus-containing compound according to the formula 

10 (RO)(TO)PO(OH). wherein R represents an alcohol residue derived from an unsaturated poly- 

merizable alcohol with 2-12 carbon atoms or wherein R represents a group A-B where A represents 
a residual acid derived from an unsaturated polymerizable carboxylic acid with 3-25 carbon atoms 
and B represents a bivalent residue derived from a diol, and wherein TO represents a residue 
. derived from a branched or non-branched aliphatic alcohol with 6-22 carbon atoms or from a 

;5 polyoxyalkylated alkylphenol with 7-30 carbon atoms or from an addition product of ethylene oxide 

to an alcohol with 6-22 carbon atoms or from an addition product of an alkylene oxide containing at 
least 3 carbon atoms to an alcohol with 1-15 carbon atoms and 

d. 0-0.3% (wt) organic unsaturated mono and/or dicarboxylic acid. 

20 2. Use according to claim 1. characterized in that the plastic dispersion is a dispersion of a polymer based 
on 

a. 50-99% (wt) vinyl monomer, 

b. 0-50% (wt) (C1-C12') alkyi (meth)acrylate. (C1-C1 2) dialkylitaconate. (Ci-Ci2) dialkylfumarate 
and/or (Ci -Ci 2) dialkylmaleate. 

25 c. 0,1-5% (wt) of a phosphorus-containing compound according to any one of the formulas (R0)2P0- 

(OH) and/or (R0)P0(0H)2i wherein R represents an alcohol residue derived from an unsaturated 
polymerizable alcohol with 2-12 carbon atoms or where R represents a group A-B, where A 
represents a residual acid derived from an unsaturated polymerizable carboxylic acid with 3-25 
carbon atoms from the group formed by acrylic acid, methacrylic acid, crotonic acid, monoesterified 

30 fumaric acid, monoesterified maleic acid and monoesterified Itaconic acid and where B represents a 

bivalent residue derived from a diol and/or a phosphorus-containing compound according to the 
formula (RO)(TO)PO(OH). where R represents an alcohol residue derived from an unsaturated 
polymerizable alcohol with 2-12 carbon atoms or wherein R represents an AB group where A is a 
residual acid derived from an unsaturated polymerizable carboxylic acid with 3-25 carbon atoms and 

35 B represents a bivalent residue derived from a diol, and wherein TO represents a residue derived 

^from a branched or non-branched aliphatic alcohol with 6-22 carbon atoms or from a polyoxyal- 
kylated alkylphenol with 7-30 carkx>n atoms or from an addition product of ethylene oxide to an . 
alcohol with 6-22 carbon atoms or from an addition product of an alkylene oxide containing at least 3 
carbon atoms to an ak:bhol with 1-15 carbon atoms and 

40 d. 0-0.3% (wt) organic unsaturated mono and/or dicarboxylic acid. 

3. Use according to any one of claims 1-2, characterized in that the % (wt) of organic unsaturated mono 
^ or dicarboxylic acid is substantially 0% (wt). '\ ■ 

45 4. Use according to any one of claims 1-3, characterized in that the vinyl monomer is styrene. 

5. Use according to any one of claims 1-4, characterized in that (Ci-Ct2) alkyi (meth)acrylate is methyl 
(meth)acrylate. 

50 6, Use according to any one of cjaims 1-5, characterized in that component c) is the phosphate ester of 
hydroxyethyt (meth)acrylate. hydroxyethyl ci^otonate, 4-hydroxybutyl (meth)acrylate or 4-hydroxybutyl 
crotonate. 

7. Inorganic or organic particles coated with a plastjc dispersion according to any one of claims 1-6. 

55 

8. Mixture based on a plastic and coated inorganic and organic particles as descritsed in any one of 
. claims 1-6. 
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PatentansprUche 

1. Verwendung einer Kunststoffdispersion ais Beschichtung fUr anorganische und organische Teilchen, 
wie Pigmentteilchen und Farbemittelteilchen, dadurch gekennzelchnet, daB die Kunststoffdispersion 
eine Dispersion eines Polymers ist auf Basis von: 

a) einem Vinylmonomer. 

b) Ci-Ci2-Alkyl(meth)acrylat, Ci-Ci2-Dialkylitaconat, Ci*Ci2'Dialkylfumarat und/oder Ci-Ci2-Dlaikyl- 
maleat, 

c) einer phosphorhalllgen Verbindung einer der Formein {R0)2P0(0H) und/oder (Rd)P0(0H)2. worin 
R einen Alkoholrest, abgeleitet von einem ungesattigten polymerisierbaren Alkohol mit 2 bis 12 
Kohlenstoffatomen. bedeutet. oder worin R eine Gruppe A-B darstellt. wobei A ein Saurerest, 
abgeleitet von einer ungesattigten polymerisierbaren CarbonsSure mit 3 bis 25 Kohlenstoffatomen 
aus der Gruppe bestehend aus Acrylsaure, Methacrylsaure, Crotonsaure, monoveresterter Fumar-- 
saure. monoveresterter Maleinsaure und monoveresterter Itaconsaure. ist, und wobei B ein zweiwer- 
tiger Rest ist, abgeleitet von einem Diol und/oder einer phosphorhaltigen Verbindung der Formel 
(RO)(TO)PO(OH), worin R einen /Mkoholrest, abgeleitet von einem ungesattigten polymerisierbaren 
Alkohol mit 2 bis 12 Kohlenstoffatomen. bedeutet, oder worin R eine Gruppe A-B darstellt, wobei A 
ein Saurerest, abgeleitet von einer ungesattigten polymerisierbaren Carbonsaure mit 3 bis 25 
Kohlenstoffatomen. ist. und B ein zweiwertiger Rest ist, abgeleitet von einem Diol. und worin TO 
einen Rest, abgeleitet von einem yerzweigten oder nicht-verzweigten aliphatischen Alkohol mit 6 bis 
22 Kohlenstoffatomen oder von einem polyoxyalkyliertien Alkylphenol mit 7 bis 30 Kohlenstoffatomen 
Oder von einem Additionsprodukt von Ethylenoxtd. an einen Alkohol mit 6 bis 22 Kohlenstoffatomen 
Oder von einem Additionsprodukt eines Alkylenoxids mit zumindest 3 Kohlenstoffatomen an einen 
Alkohol mit 1 bis 15 Kohlenstoffatomen, darstellt, und 

d) 0 bis 0,3 Masse-% organischer ungesattigter Mono- und/oder DIcarbbnsaure. 

2. Verwendung nach Anspruch 1, dadurch gekennzeichnet. daB die Kunststoffdispersion eine Dispersion 
eines Polymers ist auf Basis von: 

a) 50 bis 99 Masse-% Vinylmonomisr, 

b) 0 bis 50 Masse-% Ci-Ci2-Alkyl(meth)acrylat. Ci -Ci2-Dialkylitaconat, Ci-Ci2-Dialkylfumarat 
und/oder Ci-Gi2-Dialkylmaleat, 

c) 6,1 bis 5 Masse-% einer phosphorhaltigen Verbindung irgendeiner der Formein (R0)2PO(OH) 
und/oder (RO)PO(OH)a, worin R einen Alkoholrest, abgeleitet von einem ungesattigten polymerisier- 
baren Alkohol mit 2 bis 12 Kohlenstoffatomen, bedeutet, oder worin R eine Gruppe A-B darstellt, 
wobei A ein Saurerest, abgeleitet von einer ungesattigten polymerisierbaren Carbonsaure mit 3 bis 
25 Kohlenstoffatomen aus der Gruppe bestehend aus Acrylsaure, Methacrylsaure, Crotonsaure, 

. monoveresterter Fumai'saure, monoveresterter Maleinsaure und monoveresterter Itaconsaure, ist, 
und wobei B ein zweiwertiger Rest ist, abgeleitet von einem Diol und/oder einer phosphorhaltigen 
Verbindung der Formel (RO)(TO)PO(OH), worin R einen Alkoholrest, abgeleitet von einem ungesat- 
tigten polymerisierbaren Alkohol mit 2 bis 12 Kohlenstoffatomen, bedeutet, oder worin R eine AB- 
Gruppe darstellt, wobei A ein Saurerest, abgeleitet von einer ungesattigten polymerisierbaren 
Carbonsaure mit 3 bis 25 Kohlenstoffatomen, ist, und wobei B ein zweiwertiger Rest ist, abgeleitet 
von einem Diol, und worin TO einen Rest, abgeleitet von einem verzweigten oder nicht-verzweigten 
aliphatischen Alkohol m'rt 6 bis 22 Kohlenstoffatomen oder von einem polyoxyalkylierten Alkylphenol 
mit 7 bis. 30 Kohlenstoffatomen oder von einem Additionsprodukt von Ethylenoxid an einen Alkohol 
mit 6 bis 22 Kohlenstoffatomen oder von einem Additionsprodukt eines Alkylenoxids mit zumindest 3 
Kohlenstoffatomen an einen Alkohol mit 1 bis 15 Kohlenstoffatomen. darstellt, und 

d) 0 bis 0.3 Masse-% organischer ungesattigter Mono-und/oder DicarbonsSure. 

3. Verwendung nach Anspruch 1 oder 2. dadurch gekennzeichnet. dafi der Masseprozentsatz organischer 
Mono- und/oder Dicarbonsaure Im wesentlichen Null Ist. 

4. Ven/vendung nach einem der Ansprliche 1 . bis 3. dadurch gekennzeichnet. daB das Vinylmonomer 
Styrol ist. 

5. Ven/vendung nach einem der Anspruche 1 .bis 4, dadurch gekennzeichnet, dafl Ci-Ci2-Alkyl(meth)- 
acrylat Methyl(meth)acrylat ist. 
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6. Verwendung nach einem der AnsprOche 1 bis 5, dadurch gekennzeichnet, daB die Komponente c) der 
Phosphatoster von Hydroxy©thyl(meth)acrylat, Hydroxyethylcrotonat, 4-Hydroxybutyl(meth)acrylat, oder 
4-Hydroxybutylcrotonat ist. 

7. Anorganische oder organische Teiichen, wetche mit einer Kunststoffdispersion nach einenn der Anspru- 
che 1 bis 6 beschichtet sind. 

8. MIschung auf Basis eines Kunststoffs und beschichteter anorganischer und organischer Teiichen, wie in 
einem der Anspruche 1 bis 6 beschrieben. 

Revendlcatlons 



1. Utilisation d'une dispersion de matiSre plastique pour enrober des particules min^rales et organiques 
teiies que des particules de pigment et des particules colorantes. caracterlsee en ce que la dispersion 

IS de mati^re plastique est une dispersion d'un polym^re a base de : 

a. un monomere vinylique, 

b. un (meth)acrylate d'alkyle en un dialkylitaconate en Ci-12, un dialkylfumarate en C1-.12 
et/ou un dialkylmal§ate en Ci-ia. 

c. un compost contenant du phosphore selon Tune des formules (R0)2P0(0H) et/ou (RO)PO(OH)2. 
20 dans lesquelles R represente un reste d'alcool derive d'un alcool insature polymerisable de 2 k 12 

atomes de carbone ou dans lesquelles R represente un groupe A-B dans lequei A est un abide 
rdsiduel derive d'un acide carboxylique polymerisable insature de 3 ^ 25 atonfies de cartx)ne venant 
du groupe consistant en acide acrylique, methacrylique, crotonique. acide fumarique monoesterifie, 
acide maleique monoesterifie et acide itaconique monoesterifie et B represente un reste divalent 

25 derive d'un did et/ou un compose contenant du phosphore selon la formule {RO)(TO)PO{OH). dans 

laqueile R represente un reste d'alcool derive d'un alcool polymerisable insature de 2 k 12 atomes 
de carbone ou R represente un groupe A-B dans lequei A est un acide residual derive d'un acide 
carboxylique polymerisable insature de 3 k 25 atomes de carbone et B represente un reste divalent 
derive d'un diol, et TO represente un reste derive d'un alcool aliphatique ramifie ou non ramifie 

30 contenant de 6 Si 22 atomes de cartx^ne ou d'un alkylphenol polyoxyalkyie de 7 ^ 30 atomes .de 

carbone ou d'un prqduit d'addltion de I'oxyde d'ethyiene k un alcool de 6 ^ 22 atomes de carbone 
ou d'un produit d'addition d'un oxyde d'alkylene contenant au moins 3 atomes de carbone h un 
alcool de 1 ^ 15 atomes de carbone, et 

d. de 0 k 0,3% en ppids d'un acide insature mono et/ou di-carboxylique. 

35 

2. Utilisation sebn la revendication 1. caracterlsee en ce que la dispersion de matiere plastique est une 
dispersion d'un polymere k base de : 

a. 50 ^ 99% en poids d' un monomere vinylique, 

b. 0 ^ 50% en poids d' un (meth)acrylate d'alkyle en C1-12. un dialkylitaconate en C1-12. un 
40 dialkylfumarate en Ci-i2 et/ou un dialkylmaieate en Ci-i2. 

c. 0,1 k 5% en poids d'un compose contenant du phosphore selon I'une des formules (R0)2P0(0H) 
et/ou (R0)P0(0H)2, dans lesquelles R represente un reste d'atcool derive d'un alcool insature 
polymerisable de 2 ^ 12 atomes de carbone ou dans lesquelles R represente un groupe A-B dans 
lequei A est un acide reslduel derive d'un acide carboxylique polymerisable Insature de 3 ^ 25 

45 atomes de carbone venant du groupe consistant en acide acrylique. methacrylique. crotonique, 

acide fumarique monoesterifie. acide maieique monoesterifie et acide itaconique monoesterifie et B 
represente un reste divalent derive d'un diol et/ou un compose contenant du phosphore selon la 
formule {RO){TO)PO(OH). dans laqueile R represente un reste d'alcool derive d'un alcool polymeri- 
sable insature de 2 ^ 12 atomes de carbone ou R represente un groupe A-B dans lequei A est un 

50 acide reslduel derive d'un acide carboxylique polymerisable insature de 3 ^ 25 atorhes de carbone 

et B represente un reste divalent derive d'un diol, et TO represente un reste derive d'un alcool 
-. aliphatique ramifie ou non ramifie contenant de 6 ^ 22 atomes de carkx)ne ou d'un alkylphenol 
polyoxyalkyie de 7 ^ 30 atomes de carbone ou d'un produit d'addition de I'oxyde d'ethyiene a un 
alcool de 6 & 22 atomes de carbone ou d'un produit d'addition d'un oxyde d'alkylene contenant au 

55 moins 3 atomes de carbone k un alcool de 1 ^ 15 atomes de carbone, et 

d. de 0 ^ 0,3% en poids d'un acide Insature mono et/ou di-carboxylique. 
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3. Utilisation selon Tune quelconque des revendications 1 ou 2, caract^risee en ce que le pourcentage (en 
poids) de I'acide organique insaturd mono ou dfcarfooxylique est essentiellement 0% (en poids). 

4. Utilisation selon Tune quelconque des revendications 1^3, caract^ris^e en ce que le monom&re 
5 vinylique est le styrSne. 

5. Utilisation selon Tune quelconque des revendications 1^4. caract^rls^e en ce que le (meth)acrylate 
d'alkyle en Ci -12 est le (meth)acrylate de m^thyle. 

10 6. Utilisation selon Tune quelconque des revendications 1 k 5, caractdris^e en ce que le composant c) est 
le phosphate de (meth)acrylate d'hydroxyethyle, crotonate d'hydroxydthyle, (meth)acrylate de 4- 
hydroxybutyle ou crotonate de 4-hydroxybutyle. 

7. Particules minirales ou organiques enrobSes d'une dispersion de mati&re plastlque selon Tune 
/5 quelconque des revendications ^ h6, 

8. Melange h base d'une mati^re plastique et de particules nr^inerales ou organiques enrob^es com me 
d^crlt dans Tune quelconque des revendications 1 6. 

20 



25 



30 



35 



40 



45 
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